Introduction
The microchiropteran, Myotis lucifugus, known as the little brown bat, is a much studied North American species. An extensive collation of biodata has been prepared by Fenton & Barclay (1980) , to which the reader is referred for a general background to this species. The animal exhibits remark¬ able reproductive adaptations and capacity given its flexibility in migratory habit, sensitivity to ambient thermal conditions, social behaviour and dietary practices.
Mating occurs in the fall before the females begin hibernation but torpid females may be mated repeatedly and indiscriminately throughout the winter by any active male in the hibernaculum (Wimsatt, 1945) . Ovulation occurs shortly after arousal from hibernation, fertilization occurs and pregnancy begins, but at times that vary with geographic location and between individuals within a community (Tuttle & Stevenson, 1982) . The females relocate to nursery colonies, resume foraging activity and appear to select ambient conditions conducive to their pregnancies. The duration of pregnancy is 50-60 days (Wimsatt, 1945) , but is influenced by the level of feeding, metabolic activity of the dams and hence body temperature. Young are born with weights of 2-08 + 018 g, being 25-32% of maternal post-partum weight (Smith, 1956) . The mechanism responsible for triggering parturition is not known and few endocrine data are available for this species.
During initial review of this manuscript, a directly complementary study of plasma progester¬ one concentrations in little brown bats (M. lucifugus) was published by Buchanan & YoungLai (1986) . These authors provide detailed information especially for the earliest stages of pregnancy.
The present paper describes the pattern of fetal growth and changes in plasma concentrations of progesterone during pregnancy in little brown bats. MO) . The remainder of the assay was as described by Fitzgerald & Butler (1982) ; the only significant cross-reactivity from 18 tested steroids was exhibited by 5p-dihydroprogesterone (11-6% compared to progesterone). Quality control was achieved by including pools constructed from known quantities of radioinert progesterone added to bulk volumes of bat plasma that had been treated previously with charcoal at 37°C, centrifuged and filtered. Prior addition of tritiated progesterone verified the completeness of'stripping'. Overall recovery of added progesterone was 90-93%; data were not adjusted for procedural losses. Intra-and inter-assay coefficients of variation were 6-8% and 8-7% in the three assays required for the plasma samples.
Materials and Methods
Hemi-placentas, weighing 18-70 mg, were homogenized in 13 100 tubes in 2 ml 100 mM-NH4HC03, adjusted to pH 9 using NH4OH. A Polytron homogenizer was used for a total of 30 sec at approximately half full speed. Then 1 ml of the homogenate was extracted by a further 30 sec homogenization after adding 4 ml of petroleum ether. Tubes were centrifuged at 100 g for 15 min before freezing the aqueous portion and decanting the solvent. After evaporation, the residue was dissolved in 2 ml phosphate-buffered saline containing 1% (w/v) bovine serum albumin. Solution of the residue was achieved by incubating at 37°C with periodic vortexing for 30 min. The reconstituted extract was diluted 10-fold and a 100 µ sample was assayed for progesterone.
Results
The stage of pregnancy in animals captured from nursery colonies cannot be determined precisely, so attributes of the conceptus and uterus were used as a basis for grouping the endocrine measure¬ ments. At presumptive early stages, it is impossible to measure CR with confidence. The craniocaudal dimension of the uterus was used to estimate fetal CR in most cases where this was < 7 mm.
In 30 cases, both CR and uterine length were measured and, with a single exception, the two measurements were within 1 mm of each other. At the very early stages when uterine length was < 1-5 mm, there was a distinct possibility that the animals included non-pregnant or at least pre¬ implantation specimens (see Buchanan & YoungLai, 1986 , for a detailed analysis of the early developmental stages). These smallest uteri were not opened to verify the presence of a conceptus so all animals with uteri of length < 1-5 mm were adjudged to be non-pregnant and the data were excluded from analysis. (Fig. 1) . A single instance of twin pregnancy was detected; each fetus measured 17 mm CR and the combined fetal weight was 2-55 g. This can be related to the weight of the pregnant mother before anaesthesia being 9-9 g. Each of the fetuses was heavier than the norm for their CR class.
The heaviest fetus weighed 2-88 g (CR 22 mm) and was obtained from a 9-4 g animal. A single neonate of 208 g (CR 25 mm) was collected along with its 6-6 g lactating mother. This maternal weight is comparable to the average maternal weight of all females with uteri smaller than 1-5 mm but it is in the lower range of weights of a total of 14 animals collected post partum. The heaviest pregnant female (10-3 g) was carrying a 22 mm CR fetus of 1-65 g, a fetal weight that was close to the mass growth curve for that stage of pregnancy (Fig. 1) . Two of the most mature fetuses were markedly heavier than reported birth weights for this species. The heaviest at 2-88 g is in excess of four standard deviations above the mean neonatal weight reported by Smith (1956) . Each of the twins was of slightly greater than normal weight for their 17 mm CR class. Although the fetuses were immature, their combined weight was already 35% of the adjusted maternal weight (maternal minus fetal). Other products of conception would further increase this estimate of the weight burden of pregnancy. For the largest fetus, its weight alone represented 44% of the maternal weight, adjusted as above. Given the magnitude of fetal weight, it is not unexpected that twin fetuses have been detected on only three previous occasions (Wimsatt, 1945) .
Despite the total blood volume of these animals being < 1 ml, sufficient plasma was obtained to permit progesterone determinations on duplicate aliquants. In several of the bats with uterine length <2 mm, the assay of 5 µ samples was beyond the limit of sensitivity. However, the pregnant status of these animals was not established so this study does not consider the very earliest stages of the initiation of pregnancy. The reader is referred to Buchanan & YoungLai (1986) 'Results') . Despite the individual variation, the geometric mean concentrations remained relatively stable over the second half of pregnancy. As in the study of Buchanan & YoungLai (1986) , there was no indication of any mid-pregnancy or prepartum decrease in concentrations of progesterone. Because of variation in the time of ovulation of field-collected animals (Tuttle & Stevenson, 1982) , the expected time of parturition cannot be predicted. Concentrations measured in the animals with fetuses of CR 22 and 23 mm ranged between 40 and 178 ng/ml, the latter being the highest value obtained in this study.
Elevated concentrations of progesterone are obviously pregnancy-related. Concentrations fell in the post-partum bats to about 12-5% of the pre-partum mean. In the only animal that gave birth between capture and sampling 5 h later, progesterone concentrations were 11 -6 ng/ml. Lactogenesis had occurred in this animal, so it might be argued that progesterone concentrations had decreased some hours earlier.
Sub-normal concentrations of progesterone were measured in 3 cases of pregnancy failure.
While these individual samples were far below the corresponding geometric means, they were not gross outliers because similar concentrations were obtained from animals that were superficially normal.
The unexpectedly high circulating concentrations of progesterone and preliminary histochemi¬ cal evidence of 3ß-hydroxysteroid dehydrogenase activity in placenta (M. Blake Racey (1973) demonstrated that fetal development was delayed and ges¬ tation was prolonged in pregnant pipistrelle bats that were deprived of food and maintained in the cold. The bats studied in the present work were collected from nursery locations where daytime temperatures were frequently as high as 40°C; this may reflect selection by the animals of an environment in which elevated body temperatures are readily maintained, despite the nutrient drain for fetal anabolism. Finally, the physical bulk of the conceptus, up to a 50% increment over that of the dam, has to be accommodated within the uterus. Currie (1979) has suggested, on the basis of studies in rabbits, that progesterone can function to maintain distensibility of the uterus and constrain the development of reactive tension in response to deformation.
Whatever the major function of this steroid may be, thermogenic, uterine accommodation or the widely accepted role in eutherians of suppressing uterine excitability, the little brown bat is able to establish chronically elevated concentrations of progesterone as part of its adaptation to the pregnant state. As one of the smallest mammals, it is clear that, with the benefit of placental production of the hormone, exceedingly high plasma concentrations of progesterone are main¬ tained throughout late pregnancy. It remains to be determined whether production of the steroid declines as part of the preparation for parturition, or whether the decrease in plasma concen¬ trations is merely a consequence of the disruption of placental function at delivery.
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